Kinetic study of the action of snake venom phospholipase A2 on human serum high density lipoprotein 3.
The hydrolysis of the phospholipids of intact human serum high density lipoprotein 3 (HDL3) by pure alpha-phospholipase A2 from Crotalus adamanteus was studied by pH-stat titration. The enzyme quantitatively hydrolyzed phosphatidylcholine and phosphatidylethanolamine and left sphinogomyelin intact, yielding a stable and water-soluble modified HDL. Lysophospholipids and free fatty acids, the products of hydrolysis, remained in the lipoprotein. When 1 mol of defatted bovine serum albumin/mol of substrate phospholipids was added to the reaction mixture, up to 60% of the fatty acids and 85% of the lysophospholipids were removed from the modified lipoprotein. The immunological reactivity of the hydrolyzed HDL remained unaltered in both the presence and absence of albumin. The changes in the physical properties of the lipoprotein during hydrolysis were rather small, the most notable being an increase in the hydrated density and in the electrophoretic mobility in alkaline buffers. The hydrolysis followed an apparent first order time course with product inhibition (KI) and yielded values of kcat/Km = 7 X 10(5 M(-1)s(-1) and KI congruent to 1 X 10(-4) M. Addition of albumin to the reaction mixture relieved the product inhibition without any alteration of the kinetic parameters. High concentrations of albumin protected some of the substrate phospholipids from hydrolysis, presumably through complexation to the lipoprotein. The Arrhenius plot for the experimental first order rate constant in the absence of albumin (kexp = kcat (KI/Km)) was linear between 15 degrees and 47 degrees, indicating the absence of any phospholipid phase transitions and yielding an activation energy of 15.2 kcal/mol. From the accessibility of the HDL phospholipids to phospholipase A2 one concludes that the phosphatidylcholine and phosphatidylethanolamine are located at, or are in rapid equilibrium with, the surface of this lipoprotein. It also appears that these phospholipids are not essential for maintaining the supramolecular properties of the lipoprotein in vitro. Thsu the study of the modified Hdl should provide valuable information concenring the structure and function of this lipoprotein particularly with regard to the role played by shiingomyelin.